In this research acrylate -styrene copolymer containing quaternary nitrogen atoms was synthesized by a bulk copolymerization method according to free radical mechanism. Antibacterial activity of this resin was examined by changing parameter values such as: types and amount of the neutralized agents, temperature of the neutralization reaction, etc. The antibacterial properties of the acrylate -styrene copolymer were evaluated via the agar diffusion test. In addition, the molecular structure of the copolymer was performed in Fourier transformation infrared (FTIR) spectroscopy. Besides that, the hydrogels from the acrylatestyrene copolymer were also examined on their antibacterial properties. As results, the copolymer showed the highest antibacterial activities with the ratio of ammonia to acrylic acid about 0.8:1 and the neutralizing temperatures at 60 °C.
INTRODUCTION
The rise of the modern industrial revolution has led to the habitat degradation. The suitable climatic would create an appropriate environment for allowing the bacteria to live and grow that cause the risk of a pandemics, such as cholera, malaria, typhoid and so on. Besides, the evolutionary process of the biota has contributed to the bacteria that are resistant to increasing global threats to human life. Therefore, further study on antimicrobial resistance to protect the health has been focusing worldwide [1] .
Besides focusing on studying improvement of antibiotics, research and manufacture products capable of killing bacteria are very necessary [2] . In recent years, researchers have discovered the antimicrobial activity of new bis quaternary ammonium compounds and demonstrated a lot of advantages in using them in the life [3] . Thus, the antimicrobial polymers containing quaternary nitrogen atoms have been studying for applications in the world [4] .
In this study, acrylic -styrene copolymers were modified with compounds containing nitrogen such as ammonia, urea for manufacturing resin and evaluating their antibacterial activity. Besides that, amount of neutralized agents, temperature of neutralization reactions and water -swollen properties of the hydrogel from this resin were also assessed. In addition, FTIR spectroscopy was also used to evaluate the relationship between molecular structure and antibacterial activity of acrylic -styrene copolymers.
MATERIALS AND METHODS

Materials
Acrylic acid (GRM3108-500ML, India), nutrient agar (M001-500G, India), urea (Vietnam), styrene monomer (Vietnam), benzoyl peroxide (China), ammonia solution 25% (China), potassium peroxodisulfate (China) and distilled water were used for all experiments.
Methods
To reduce the possibility of infections spreading between colonies in the laboratory, the instruments were sterilized before carrying out the experiment. Firstly, 100 g acrylic acid, 5.26 g styrene and 0.1 g benzoyl peroxide were charged into a three -neck flask. A series of polymerizations were performed at 85 °C for 150 minutes with mechanical stirrer blade of teflon. Then, acrylate was made by the neutralization reaction with ammonia solution or urea at various temperatures for 45 °C, 60 °C and 75 °C. The mole ratio of neutralizing agent and acrylic acid were changed from 0.6:1, 0.8:1 to 1:1, respectively. After being neutralized the copolymer was diluted to 100ml with water and stored in a brown bottle. The effects of potassium peroxodisulfate used to create hydrogels were surveyed with 0.2%, 0.5% and 0.8% by resin weight with drying temperature at 85 °C for 3 h.
Analytical methods
Agar diffusion method
The bacteria will be implanted on the surface of nutrient agar in petri dishes to prepare before testing. After the resins are transferred to 1 cm diameter paper wafers, these samples are placed on agar surface. Petri dishes must be stored in a clean and sheltered place for the 24 h before the observation. On the surface of agar, if the antibiotic can deactivate or kill the bacteria, there will appear a colourless area around the wafer. This is called an inhibition zone where the bacteria have not largely grown enough to be visible.
With the measuring results from agar diffusion method at Faculty of Materials Technology in Ho Chi Minh City University of Technology (Vietnam National University-HCMC), the size of inhibition zone varies depending on the antibacterial ability of the antibiotic. Diameter of inhibition zone was calculated using Ultimate Paint software by the formula:
Where, D P (mm) is the diameter of the petri dish, D P' (pixel) is the pixel diameter of the petri dish and D z' (pixel) is the average pixel diameter of inhibition zone.
Fourier transformation infrared spectroscopy
The structure of synthesized copolymer matrix was studied by using Fourier transformation infrared spectroscopy (FTIR) at the Institute of Chemical Technology. 
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